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Supplementary Figure S3
The alignment of SLC27A4 and 4eat chain A was performed by using the HHpred program. The Gly209 is marked by a circle.
Supplementary Figure S4
We performed the protein 3D structure comparison of 4eat chain A and 3kxw chain A by using the program MATRAS. The ligand-binding residues are enclosed by rectangles, where the ligandbinding residues are overlapped between these two structures.
Supplementary Figure S5
The model structure for SLC27A4. The Gly209 site is denoted by the red spheres. The green spheres represent the ligand, benzoate, which is co-crystalized in the template structure. The blue region represents the AMP-binding motif. The relative accessible surface area is 0.56 for Gly209. The figure shows that Gly209 is located at the surface of the protein. The Gly209 site is apart from the substrate-binding site (more than 30 Å).
Supplementary Methods

Structural modeling analysis
We modeled the 3D structure of SLC27A4 by using a structure of a homologous protein as a template. We searched the template structure by the program HHpred (http://toolkit.tuebingen.mpg.de/hhpred) 1 , which can perform profile-profile alignment using hidden Markov model against the Protein Data Bank (PDB) 2 . To select a template structure for the modeling, we considered the following two conditions: (1) the SNP site of interest is aligned with a residue in the template sequence, and (2) the template structure has ligands. Based on the template structure, we generated 100 structural models by using the program MODELER 3 , and selected the model with the minimum molpdf value. We selected benzoate-coenzyme A ligase from PDB (PDB_ID: 4eat A chain) that satisfied above two conditions. The alignment of SLC27A4 and 4eat A chain is presented in Supplemental Figure S3 , where the e-value is 2.4e -75 over more than 500 residues. It is considered that structures whose ligands are fatty acid analogs would be more appropriate candidates for the template structures, and actually they were found in the template search against the PDB (3kxw and 3pbk). However, the alignments of the sequences of these two structures did not satisfy condition (1) . Thus, we concluded that these two structures were not suitable as templates in this study. The selected template is quite similar to the structures that bind to fatty acid analogs (e.g., 4eatA and 3kxwA were structurally aligned for more than 480 residues with RMSD 5.4 Å), which is determined by the program MATRAS (http://strcomp.protein.osaka-u.ac.jp/matras/) 4 , except the gap regions (Supplementary Figure S4 ). Although benzoate, the ligand in benzoate-coenzyme A ligase, is smaller than fatty acids, the substrate binding regions are also largely overlapped. These results indicate the selected template is valid for discussing the SLC27A4 structure. Supplementary Table S1 . Polymorphisms identified in SLC27A3 and SLC27A4 genes only in control samples (n = 1140)
Gene
Nucleotide change Amino acid change *dbSNP ID Minor allele homo / hetero / major allele homo 
SLC27A4_EX13-1R
5'-CTACCCTCACCCAAGACATCATC -3' 61.0 A. G.: AmpliTadGold A. G. 360: AmpliTaqGold360 Supplementary Table S8 . Primers used to amplify SLC27A3 gene regions (genomic PCR) Gene (Region) Forward primer sequence Reverse primer sequence Probe sequence (FAM-Labeled) PFKFB1
Chr. X 5'-TCGCCTTCCACCTTTAGGAAA -3' 5'-CAGTGAGGCCAAGGCAGAGT -3' CTATCTTTGCTCTTCTCC MLC1
Chr. 22 5'-GCTTCTAACACCTCTTTTCCCTTGT -3' 5'-GCACAGACTAGCCAACATTGG -3' CCCCACCTGCAGCCT SLC27A3_Exon1
Chr. 9 5'-CGCCAGAGGTGGAGGAG -3' 5'-CGAACCAGAGCCACAGAAACT -3' CACCTGGAGCAACTGT SLC27A3_Exon4
Chr. 9 5'-GCGTGGGCACAGATCCT -3' 5'-GTCCTGCTCCCCGTGAG -3' CTGCTGACACAGGGCTAG SLC27A3_Exon10
Chr. 9 5'-TGTAATAAATGTGGCTGGAGCTGATC -3' 5'-GGAAAAAGCAGTTCCACAGAGAGA - 
